Abstract
4 structure of the API incorporated. A further concern is that if the drug is formulated at 66 a super-saturated concentration, relative to its solubility in the polymer, it is likely to 67 phase separate by crystallising during storage. Crystallisation could potentially 68 change the mechanical properties of the film, alter the dissolution rate, change the 69 mouth feel and/or taste of the product and possibly alter the in-vivo fate of the drug 70 (Cespi et al., 2011) .
72
An alternative route of manufacture is to cast a free film and then deposit the API 73 onto it. One approach is to use flexography (a contact printing method that uses 74 rotating rollers to deposit the printing solution onto the substrate). Genina et al (2012) 75 used flexographic printing to formulate films for controlled release while Janßen et al 
83
The API may also be deposited with thermal inkjet printing (TIJP). TIJP has the 
93
Since TIJP deposits API solution onto a substrate, rather than dispersing API within a 94 substrate, it seems reasonable to assume that printed films would maintain 95 mechanical properties similar to that of the free film, and hence offer potential 96 benefits compared with solvent casting for ensuring long-term stability. Testing this 97 hypothesis is the specific aim of this work. Clonidine (CLN) was selected as a model 98 drug. Clonidine is an antihypertensive drug that acts centrally by blocking α2-99 adrenoreceptors. It also has sedative and analgesic effects (Ambrose et al., 2000) .
100
The drug is available as tablets of 100 and 300 µg as the chloride salt (Paediatric
101
Formulary Committee, 2011) and the required dose to induce pre-operative sedation 102 is 1-5 µg/kg (Bergendahl et al., 2006 
147
Films were dissolved in a solution of 20% methanol in water (4 cm² in 20 mL).
148
Solutions were filtered through a 0.45 µm filter (Millex syringe-driven filter unit,
149
Millipor Ltd, Ireland 
199
A Nikon microphot-FXA light microscope was used to collect optical images with an
200
Infinity 2 digital camera and capture application software (version 3.7.5). 
203
Films were placed in a glass pan for Dynamic Vapour Sorption (DVS-1) (Surface
204
Measurement Systems, London, UK) at 30°C and kept at 0% RH for 90 minutes.
205
Relative humidity was then scanned from 0 to 95% with intervals of 5% RH over 10 
250
Films prepared by blending CLN with the polymer and casting had a lower drug 251 content than films prepared by printing ( 
320
The critical humidity (cRH) is the humidity at a particular temperature that will cause 
329
Presumably, this is because the majority of the sample is polymer. 
350
In addition, the films used during the DVS and DMA experiments were also checked
351
with PLM ( Figure 6 ). These films were exposed to relative humidity from 0 to 90% RH 
395
Where n is the number of data points and R and T are the cumulative release 396 percentages for the reference (SC) and the test (TIJP) films at time t.
397
The release kinetics of CLN from the films were examined with four mathematical 407 408
The correlation coefficients (r 2 ) for films prepared by TIJP or SC are given in (Table   409   5 
435
The exact nature of the printed film is harder to elucidate from the data. It is clear that 
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